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ROENTGEN METHODS FOR ROUTINE
OBSTETRICAL PELVIMETRY*
HERBERT THOMS AND HUGH M. WILSON
The application of roentgen methods to pelvimetry has been an
interest in this dinic for the past fifteen years and during that time
a number of communications on the subject have appeared as a
result of our experience. In March, 1937, we described7 a modifica-
tion of the technic for producing lateral roentgenograms, and since
that time we have added this projection to our grid method of
superior strait pelvimetry as a routine in all cases where roentgen
pelvimetry is performed. Within recent months we have instituted
a slight modification in our technic of the grid method,4 and it is
the purpose of this paper to set down the essentials of both technics
as they are used at present. WVithout the employment of both pro-
cedures in each individual we are convinced that an adequate survey
of the pelvis is not possible. Furthermore, inasmuch as the men-
suration of the anteroposterior diameter of the superior strait is pos-
sible in both technics, each procedure becomes an admirable check
on the accuracy ofthe other.
Any procedure in roentgen technic which is useful for routine
clinical work must be simple, rapid, and accurate. All of these con-
ditions seem to be approximated by the methods herein described.
Our routine is to take the lateral projection first, and this technic
may be described as follows:
1. The patient removes her dothing, putting on heelless slip-
pers andthe usual hospital bed-gown open at the back.
2. She is placed standing in front of an adjustable cassette
changer, such as is used for chest work, with either the right or left
lateral aspect of the body toward the target (Figs. 1 and 2). One
arm rests on the top of the cassette changer and serves to steady
the patient while the other is folded over the chest. The patient
is told to distribute her weight equally on both feet. The use of
the upright position for the taking of lateral pelvigrams is, of
course, not new. Its use in obstetrical patients has been stressed
by Garnett and Jacobs,' Vaughan,8 and others.
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3. The target is placed five feet from the center of the film
and centered at a point on the external conjugate diameter one-
third the distance from the
symphysis pubis to the de-
pression under the fifth lum-
bar vertebra.
4. A binder is placed
around the patient and at-
tached to the cassette changer
to insure further steadiness
during the exposure.
5. Atpresentweareusing
a Lysholm grid to minimize
secondary radiation, but a flat
Bucky diaphragm could be
used for this purpose.
6. Before the exposure is
made an upright metal rod
MEASU IN6ROD (lead and iron), with a centi-
meter scale notched on the
edge of its upper third, is
placed posterior to the pa-
tient dose to the fold of the
nates. This rod is some-
FIG. 1. Showing the position of the patient what similar tothat described
for lateral pelvic roentgenometry. by Weitzner9 for use in
lateral horizontal position.
7. The time of exposure varies with the thickness of the patient,
all other factors being constant; in general the time is from fourteen
to twenty seconds.
Comment on Lateral Technic
When developed and viewed the following landmarks should be
readily identified,-anterior and posterior borders of the symphysis
pubis, acetabula, ischial spines, ischial tuberosities, the lower lumbar
vertebrae, the promontory and anterior surface of the sacrum, and
the sacrosciatic notch (Fig. 3). On one edge of the film may be
seen the shadows castbythenotched rod givingcorrected centimeters
in the sagittal plane of the patient. By means of calipers, using this
scale, any diameters in this plane may be measured.
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CHART OF TECHNIC FOR LATERAL PELVIMETRY
KVP. 86
MA. 30
DIST. 60 inches
LYSHOLM GRID Yes
TIME Chart
SCREENS HiSpeed
CYLINDER CONE
THICKNESS TIME-CHART
Centimeters Seconds Centimeters Seconds
27 14 33 20
28 15 34 21
29 16 35 23
30 17 36 25
31 18 37 27
32 19
A reducing cone or extension cylinder is used to decrease secondary radiation,
the primary beam being just adequate to expose all of a 10 x 12 film at the given
distance.
The following advantages of this lateral technic may be
summarized:
1. All the anteroposterior diameters of the bony pelvis may be
measured, including those of the superior strait, midpelvis, and
inferior strait. The anterior and posterior sagittal diameters of the
important narrow pelvic plane are readily determined.
2. The contours of the anterior surface of the sacrum may be
studied, a matter of importance in the recognition of sacral abnor-
malities, especially those due to the influence of rickets.
3. When lateral roentgenograms are made at term or in labor
the relation of the presenting part to the superior strait may be
studied with advantage. Inasmuch as early in labor, in the majority
of instances, the fetal head approximates the L.O.T. or R.O.T.
position, it will be seen that it is possible to measure also the all-
important biparietal diameter of the fetal head. In cases where the
so-called trial of labor is being given and the patient is having fre-
quent uterine contractions it may be more convenient to use the
lateral horizontal position. When this is done we use the same
five-foot tube distance, reduplicating as far as possible the relation-
ships which we have used for the same patient in the erect lateral
projection.
4. In certain instances where diagnosis is doubtful respecting the
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presence of multiple pregnancy or fetal abnormality, lateral roent-
genograms may give more information than that obtained by the
usual anteroposterior technic.
The advantages of this present modification over our previous
lateral technic appear to us as follows:
1. Decreased Distortion.
The use of a longer target film distance for projection of the
sagittal plane lessens the distortion due to divergence of the X-ray
beam. This is especially true in large subjects whose lateral pelvic
diameter results in a long object film distance. The erect posture
also decreases distortion resulting from rotation of the pelvis on its
vertical axis and tilt on its anteroposterior axis. With the subject
horizontal on a flat table it is difficult to secure good superimposition
ofthe shadows of the two innominate bones. The erect position not
only corrects this, but permits a more satisfactory projection of the
lumbosacral relationship. The sag of the lumbar spine, due to the
disproportion between the pelvic and shoulder diameters when the
patient lies on her side, is not met in the erect position.
2. Corrected Centimeter Scale.
The projection of a centimeter scale corrected for the sagittal
plane of the individual pelvis appears on the edge of- the finished
film. The obstetrical conjugate is determined by selecting a point
on thecortical whiteline oftheposterior wall ofthe symphysis 1 cm.
below the superior border and measuring with calipers the distance
between this point and the upper sacrum, usually the promontory.
It should be remembered that the conjugata vera and the obstetrical
conjugate are not necessarily identical, the latter representing the
shortest anteroposterior diameter through which the head must pass
in descending into the superior strait, while the former, according to
Williams,10 extends from the middle of the sacral promontory to
the upper margin of the symphysis pubis. Very rarely in using the
grid method for pelvimetry of the superior strait some variation in
the projection of the sacral promontory may be found. This may
be caused by variation in the inclination of the sacrum and thickness
of its anterior cortex. In such instances the lateral projection serves
as a check and enables one to determine the shadow of the promon-
tory with certainty.
3. Simple Equipment.
The erect posture in lateral pelvimetry makes possible a long
target film distance, whereas the standard tube-stands usually pre-
dude distances greater than 48 inches above the flat Bucky table.
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No special apparatus is required other than the notched opaque scale
and the Lysholm grid.
The Centimeter Grid Method for superior strait pelvimetry
may be described in its essentials as follows:
1. The patient is placed on the roentgenographic table in a
semi-recumbent position which is maintained by a backrest shown
in Fig. 4. (The lower third of this rest is cut away in order that
the lower part of the patient's back may be exposed.) In placing
CHART OF TECHNIC FOR SUPERIOR STRAIT PELVIMETRY
KVP. 80
MA. 30
DIST. 30
BUCKY DIAPH. Yes
TIME Chart
SCREENS HiSpeed
MEDIUM CONE
THICKNESS TIME-CHART
Centimeters Seconds Centimeters Seconds
24 1 32 8
25 2 33 9
26 3 34 12
27 3y2 35 14
28 4 36 17
29 5 37 20
30 6 38 23
31 7
the patient in position we endeavor to make the superior strait of
the pelvis as nearly horizontal as possible, with the patient in a
comfortable, unstrained position.
2. The level of the superior strait above the sensitive film is
established as follows: (a) By means of calipers the vertical distance
is measured from some point on the table top to a point on the
anterior surface of the symphysis pubis 1 cm. below its superior
border, or this point in space may also be determined by measuring
downward with a tape from some point on the tube-stand (Fig. 5).
(b) By means of calipers the distance is determined-from the inter-
spinous space between the third and fouirth lumbar vertebrae, as
determined by palpation, and the table top (Fig. 6). For practical
purposes, an imaginary line drawn between the posterior point on
the body and the point on the upper and anterior surface of the
symphysis will bisect the plane of the superior strait.
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3. The tube is centered in the midline about 6 cm. posterior to
the upper border ofthe symphysis and the exposure is made.
4. The patient is removed from the table, the tube and exposed
film remaining in situ.
5. The Centimeter Grid, a lead plate with perforations exacdy
1 cm. apart, is introduced into the same plane as that previously
occupied by the superior strait (Fig. 4), as determined by the caliper
readings and the measuring tape, and a second (flash) exposure
made on the previously exposed film.
On viewing the developed film an outline of the superior strait
is shown, together with shadows produced by the perforations in
the lead plate (Fig. 8). The distance between these projected dots
represents centimeters in the plane of the superior strait. Not.only
may the anteroposterior and transverse diameters of this plane be
read directly, but a reduced outline of the superior strait may be
drawn on centimeter paper and this record filed with the prenatal
record. The latter procedure is but a matter of reduction and the
simple apparatus which we use for this purpose has been recently
described.'
Comment on Centimeter Grid Techniic
For obstetrical and investigative purposes we have no reason to
doubt the accuracy of our results. On numerous occasions we have
performed experiments, both with dried pelves and in the living
woman, in which our results have been checked at laparotomy.
Interesting in this latter connection is the recent communication of
Dr. E. A. Schumann,2 who, in 1936, measured fifty women directly
at laparotomy and observed: "In order to determine the accuracy
of roentgenologic measurement, a group of the foregoing patients
were subjected to measurement by the technic of Thoms, and it was
extremely gratifying to learn that the diameters of the inlet as deter-
mined by direct intra-abdominal measurement corresponded in every
instance with those obtained by this technic, the variation being con-
stantly less than 2 mm."
The question naturally arises as to whether the posterior point on
the patient's body (i.e., the interspinous space between the third and
fourth lumbar vertebrae) is too indeterminate for the placing of the
grid in the plane of the superior strait. Our experiments with dried
pelves have shown us that this posterior point may vary as much as
2.5 cm. above orbelow the ideal situation, without measurably affect-
ing the mensuration as recorded on the film. In other words, there
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is a leeway ofat least 5 cm. in determining this point. In any event,
the lateral projection should leave no doubt as to the true antero-
posterior diameter of the superior strait and the centimeter grid pro-
jection should check this within 2 mm.
Furthermore, it is entirely possible, by developing and viewing
the lateral projection before placingthe grid in position for exposure,
to determine exactly its ideal position. This occasionally may be
necessary for exact results in rare instances of marked sacral deform-
ity where a double promontory or other malformation places the
obstetrical conjugate in a plane much different from that of the
anteroposterior diameter of the superior strait. When it is desired
to regulate the placing of the grid in this manner, this may be
accomplished by projecting a line on the lateral film from the pos-
terior border of the symphysis through the plane to be measured.
With the calipers (using the corrected scale) we measure downward
at a right angle to this line to the tip of the spinous process of the
last lumbar vertebra as seen in the projection. With the patient in
the sitting position we measure the distance of this spinous process
above the table top and the data are complete for the exact placing
of the grid. However, for routine purposes we are confident that
this refinement in technic is not necessary, for when the lateral
projection is used as a check, any discrepancy of the anteroposterior
diameter in the centimeter grid projection will be manifest.
Summary
Among other features which impress us in using these methods
may be mentioned the following. The roentgenograms so obtained
are readily interpreted by both the obstetrician and the roentgenol-
ogist. Furthermore, the reduction of the superior strait outline to
its true proportions on centimeter paper, which may be attached to
the prenatal record, accomplishes two things. First, the record is
immediately available at whatever hour the patient may enter the
hospital and, second, it represents to the obstetrician the true space
available at the superior strait and not an enlarged and distorted
image as seen in the film. The simplicity of these methods, using
but two 10 x 12 films and consuming a minimum of time for the
technic, reduces the expense of roentgen pelvimetry to a very reason-
able sum. A further reduction in overhead expense is possible by
grouping patients to be done at one time. The use of the lateral
technic before and during the so-called "trial of labor" is of great
advantage in studying the cephalopelvic relationship.
443444 YALE JOURNAL OF BIOLOGY AND MEDICINE
In discussing pelvimetry we should emphasize the mensuration
of the diameters of the mid-pelvis and pelvic outlet, inasmuch as
these portions of the pelvis may play a very definite part in dystocia.
The distance between the ischial spines may be measured in these
films by first notingthedistance of these processes below the superior
strait on the lateral film and then measuring the interspinous dis-
tance on the superior strait film, correcting by means of a table show-
ing the spread of the rays at the level of the plane in which these
processes rest. The sacropubic diameter is readily measured on the
lateral film, including the anterior and posterior sagittal diameter
in this plane.
The bituberal diameter may be measured satisfactorily by pal-
pation, with the patient in the lithotomy position. The outlet pel-
vimeter,3 which one of us described in 1915, appears to be adequate
for this purpose. The posterior sagittal diameter of the outlet may
be measured either on the lateral film or with the above pelvimeter.
In conclusion, it hardly seems necessary to state that with such
exact methods of mensuration at our command we must not be
tempted to form a concept of the process of labor as being entirely a
problem of simple mechanics. We must realize the many compli-
cated factors associated with this physiological act. In a recent com-
munication entitled "The Uses and Limitations of Roentgen Pelvi-
metry"6 one of us has endeavored to emphasize this aspect of the
subject.
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10 Williams, J. W.: Obstetrics. 1931.FIG. 2. Position of the patient for lateral pelvimetry.
FIG. 3. Lateral roentgenogram at term. Fetal head shown above the pelvic
brim. Ev-idence of slight disproportion is present. The sacrum shows changes
probably due to rickets. Corrected centimeter scale at side of film, by means of
which all anteroposterior diameters may be measured.i
Fic.. 4. IBack-rcst used in superior strait pelvimetry.
FIG. 5. 'fThe superior border of the symphysis is located.ta
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FIG. 6. The interspace between the third and fourth lumbar v,ertebrae is located.
FIG. 7. The centimeter grid is placed in the plane formerly occupied by the
superior strait.
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